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(57) Abstract: A method by which a high-refractive-index resin excellent in material properties including transparency, hue, heat 
resistance, and impact resistance is obtained. A polymerizable composition for the high-refractive- index resin is provided which 
comprises a polythiol compound having a dithioacetal, dithioketal, o-trithioformate, or o-tetrathiocarbonate skeleton and two or 
more mercapto groups and a compound having two or more iso(thio)cyanate groups, the molar ratio of the mercapto groups to the 
iso(thio)cyanate groups being from 1.0 to 3.0, excluding 1.0. Also provided are: a process for resin production which comprises 
curing the composition; a resin obtained by curing the composition; an optical element comprising the resin; and a lens comprising 
the optical element. 
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-1, 9-^^;U^^h-2, 5, 8 - h'Jf 7/t>, 4, 6- If* 

(jjWU*:? h^^JU^*) -1. 9-v^;U*^h-2, 5, 8-h'J 
5 1 7/t>, 3 h*? 1 ^? 1 *- 1 . 6 - v^^U^^h- 2, 
5 ->>^7'\*-y->. 2- (2, 2-lfX h^^^U^ 1 ^-) X 

-1, 3-yfl^>, 1, 1, 9, 9-fh7*X 

h;*? 1 ^*) - 5- (3, 3-t£* (>;U^^ h^^^U^^") - 1 - 
^T^Ptf^U) 3, 7 -v^Z MJX (2, 2-lfX (*;u*> 
y h^^U^:*) X^^U) MJX (4, 4 - If X (*;Urt:7*h 

- 2 -^TZf^JU) *^>, ^h^*X(2, 2 - If X 
;U*^ h^^;u^^-) 7h7*^ (4, 4 - If * (;* 

;l/*yh^^ft) - 2 -^T^^^l/) 3, 5, 9, 11- 

th7 + ^ (pt;u^y h*3=-;u^;j-) - 1 , i 3-i?/;i/*^h-2, 

6, 8, 1 2-xh7f7h U-T'TJ >\ 3, 5, 9, 11, 15, 17 
-'S + tr** h*^Jl/^;t) - 1 , 1 9-vpt;| / ^^h-2, 

6, 8,12,14,1 8 -^sdrV-^yy >* 9- (2, 2 - If 

x b x^;u) -3, 5, i 3, i 5-jh7 + 

X (^^73^ K^^^U^ 1 ^-) -1, 1 7 - ^pWUrt^h - 2 , 6, 8, 
10, 12, 1 6 -^JrV-TT^?*?* >s 3, 4, 8, 9 - T h ^ 
*X (^;U*^ bt^JU^*) - 1 , 1 1 -v^>;U73^ h - 2 , 5 , 7 , 
1 0 -T b^^TO >. 3, 4, 8, 9, 13, 14-^^ + 

x (^;u*y h^^^^Th) - 1 , 1 6 -^>;U73^h- 2 , 5, 7, 
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10,12,1 5 -s\*v?-7 ^*y-?*>. 8- {tfx (^;^^h 

t^JU?*) -3, 4,12,1 3-^h^*X (*Jl>l3Zf\- 

tf-Jl^*) - 1 , 1 5-y^;^^h-2, 5 , 7 , 9 , 11, 14 

-^^-y-^z^v^^^v, 4, 6-hr* {3, 5 - ex h 
*^;u^*) -7-^;i/^^h-2, 6 -VJ-ysyj-ji?-*} -i fJ 

3->^7>. 4- {3, 5-t'X ht^JV?-*) -7-* 

- 1 , 3 -i?TT>. 1 , 1 - ex { 4 - ( 6 -*;U;*y h^^U^*) 
-1, 3 -i^T-;!/? 1 *} -3, 3 -ex (pwu*:? h;*^!/? 1 *) 
X°P/\'>. 1, 3-bfX{4-(6-^;U^^ h*^!/? 1 *) -1,3 

-^^T-^f 1 ^-} - i , 3 -ex o^u^^h^^;!/^^-) ^p/\°>, 

1 - {4 - ( 6 - y h*3^u^*) -1,3 -S^T^U^*} 

-3- {2, 2-ex (t-fr-hfV*?-)^*) X^^l/} -7, 9-e 
X (^i^^h^f^) -2, 4, 6, 1 0 -T^^^TOyTti 
1 - { 4 - ( 6-^jl/*yh^f^ft) -1,3 -v*?^ — ;U3=" 
*} - 3 - { 2 - < 1 , 3 - yfl^zjl,) } pt^^ - 7 , 9-ex(^ 
^A^Mf^f^) - 2 , 4 , 6 , 10-f h^^T^ >t* 1 , 
5-ex {4- ( 6 -^JUtiy V*J-)\,=f-*) -1, 3-^7-^ 
*} - 3 - { 2 - < 1 , 3 - *J?-JL*-)\,) } ;*3^U- 2 , 4 ->>^7 
s<>*>, 4, 6-ex [3- {2- (1, 3 - v^X^ } 

5 ;u^j y h- 2 , 4 - ^^7^>^;u^^] - 1 , 3->^7 
4, 6-tfX {4- -1, 
7-;U^^"} -1, 3-^^7>v 4- {4- ( 6 V*^^ 
- 1 . 3 - v^7^;U5 1 ^} - 6- {4 - (B-^j^^h^f 
Jl/? 1 *) -1,3 - yfZ-^l/f^} -1, 3-x5^7>, 3 - { 2 - 
(1, 3-v?5=-X^-;U) } >3^U-7, 9-ex (/;l/A^h^f^ 
-1, 1 4, 6, 1 0-jh7f7f> 
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T*>. 9 - { 2 - ( 1 , 3 - i>?-3L$> } 3 , 5 , 13, 

1 (y>)l>* ~? V - 1 , 1 7-y^;^^h 

-2, 6, 8,10,12,1 6-^\ + -y-^7 / \^^^^>. 3- {2 
- (1 , 3 - v^X^ - ;U) } *^Jl - 7 , 9, 13, 1 5 -Th^* 
X (tJUX? ^t^Jl,?-*) - 1 , 1 7 -i>*)Ul3-? h- 2 , 4, 6, 
10, 12, 16 -^v + tf^T^y^T'* 3, 7-tfX{2 - ( 1 , 
3 - v^X* } 1 , 9 2, 4, 6, 8 

~T h7f7/t>, 4- {3, 4, 8, 9-^h^ + X (^;U*^"h 
^JU^*) -1 1 -^^*^h-2, 5, 7, 1 0-f h7f7[)> 
T^>;U} - 5 -tWU*:? b 1 , t7>, 4, 5- 

IfX {3, 4-tf* (^;U^3^ h*^? 1 *) - 6 -^;U73^ h- 2 , 
5 -> ? 3 L T'N*v;U^:*} -1,3 -i>T*^>. 4 - { 3 , 4 - tfX 

- 5 -*)\,*Zf b^J-JU^*- 1 , 3-yf t7>, 4- { 3 - 

Jl^tf) - 8 -*)\,j3Zf h- 2 , 4, 7-h'Jf7*^f^} -5-* 
;U73^ h/f^f^- 1 , 3 - i??*5> % 2 - [If* { 3 , 4 - tf X 
(^JUrt:/ h^^U?-*) - 6 -^jU^y h - 2 , 5 -v5^7^+*>;U 

3^} - i , 3 - >>^x* > % 2 - {3, 4-bfx 

h^^us 1 :*) - 6 -tJUjj? h- 2 , 5 - v^T'S* vJU? 1 :*} ;* ;u 
h>^;i/^^^^;U- 1 , 3-^fI^>, 2- {3, 4, 8, 9 

h^** (>;U73y ^t^ji^*) - i 1 2 , 5, 

7, 1 0 -t- h^ZS >x*>;l^:*} T^Ujfcy h*^U3 1 *>3 L ;U- 
1, 3-i^X*>. 2- {3-tf* (7C;U7jy V fr^*) *3^U 
-5, 6 - tfX (tWU* y Vt^frJ-*) - 8 ->;U* 7 h- 2 , 4, 
7 - VV?-T*<?J-)\,} tfr-h-fV*^)^**^^ - 1 , 3 -v^X 
* 4 , 5-fcfX[1-{2-(1, 3 - v^X^xjU) } - 3 - * 
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)\,*-?V- 2 -f7^P tfJU^*! -1, 3-$>^*5>* 4- [ 1 - 
{2- (1, 3 - i>^JL$-)\,) } - 3 -J V- 2 -^T^P bf 
JU^:*] -5- {1, 2-t£* (^J^yh^W^) -4-*;U2j 
y h- 3 -fT^W^} -1, 3 - v^tf^V, 2 - [fcfX { 4 - 
(5 hpt^;u^^-- 1 , 3 -i>J-*z>-)\,) ] 

-1, 3 - v ^ X ^ > , 4 _ { 4 - ( 5 -^;U^^ hpt^^U^^-- 1 , 
3 - v^^-^-^U) - 5 - [ 1 - { 2 - ( 1 , 3 - v^X* } 

-3-/j^yh-2-f7^pem] -1, s-v^^-^vn^ 




(2) 



C^-eR5liplOiB*I^I, *tilli5£». 5?#«£B§»£, R6, R7 

RG£R7lt$&£iisTm&mmisT<bm^ 0 fctdU. R5, R6, R7<D?*> 
£<b-Z>lt. 1 m&±<D*J\sJ3 7 hI4f I, ^OR5, R6, R7 

m5+ (m6+m7) Xp^2Tfc£o P li 1 yi±<DM$k& o 
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<. R3, R4£W\mizm&Bl&UT%Bk^o p I* 1 JU±<Dg£fcT&fttf 
J&lCftJIJfUi&l^ n <hl!iU£lC 1 ~4<Z)Mifc;0*#£U(,N„ 

at (2) T'tsnstyi/hHU^^^ix^Tii/fft^tt^^ijf 

^:t) h'J* (^;^^hif^f^) 1 , 1 , 5, 

S-^h^ + X y -2, 4-y5 L 7^>^> > 

tfX ( 4 , 4 - If * (^J^^h^fm) -1.3 -^97^9)V) 
h;*? 1 ^? 1 :*) h'J^ (4, 4-tf* (^JU*^h 

*9fr9*) -1,3- zS97 79)U) **>s 2, 4, 6-MJ*(* 
^a^h^^U? 1 *) -1, 3, 5-h'Jf7y^n^ + 1J->, 2, 4 
- If* OJU*:? h*^!/^*) - 1 , 3, S-h'JfJy^PA + it 
1, 1, 3, 3-^1-^** b-*9)ls9*) -2-9-7 

-?un>^ fcfx V *9)V) *9)V9*- 1 , 3, 5-MJ3 1 

p/s+*>;u- 1 -*OU) j*? 1 ^*) 2, 4-tf*(;*;U 

-1, 3 - ¥97 v^P^>^>s 2-^;i/*^h 
x^;i^;t- 4 -*;U;fc ^ h^^yp- 1,3- ^97^^ u 
2- (2, 3 -v^UJl^h^P tT;!/^^-) -1, 3 -S^Zv'^P'S 
4 - *)\,-h~?V *9)V- 2- (2, 3-y^;^yh^Plf;l/ 
3^*) -1, 3 -i>97'>^H^>^>, 4-*)V*-7h*9)\'-2- 
(1, 3 - vpt;U^»^h- 2 ->^P £)U9*) -1, 3-$>*-7*>*n 
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x^ju) hux (3, 3-t*x h*^;u^*) -2 

-^r^nt^u) mj* (4, O^^^h^^^u^ 

:*) - 3 -9-7 2, 4, 6 - h U X ( 3 , 3 - tf* 

^^Mf^f*) - 2 -^T^n tf;u) -1, 3, 5-MJ^jV> 
5W\*V>, ^h^*X (3, 3-tf* - 

h£ ®!x*7=-;u#te % ;&tf 2 -^JU±0^;U^y hl^^ UTUfttf, 



R 8 S- R 



R 11 



S (3) 



CCTR8. R9. RIO, R 1 m-eft^ft&S (Cl|§Jffij5£$ig, 

fc&U„ Tfcfc'U. R8, R9, R 10. R 11(05 lo'>tZ < 1 <@ 

yL±<D*Jl>* 7 hll/> /l^R8, R9. R 10. R1}<D^i-?2> \- 

MOgk&^ft'Ztl. m 8 , m 9 , ml 0, ml 1 £[s1t££s m 8 + m 
9+m1 0 + m 1 1^2 

R8, R9, rio, R}Mtmmmmm. mmmmm. ^mm^mx-sbti 
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5C (3) T«I$ti§f Vz^^-^^iV h^^x^^;u#^^wr^7H"J 
^^■-^^b^^i^JcU^^MIc^J^t-ntf, 3, 3' -y (^;i/A^h 

^^U? 1 *) -1, 5 -iS*)\,j]-7b- 2, 4-z>3-7^>*>. 2-* 
2' -9 (*)ljjZf b^'FJl^*) -1, 3-yf7y^n^^X 
2, 7-v (pt;U*^h^^;U) -1, 4, 5, 9 -T h7f7^ tfP 
[4, 4] /^->\ 3, 9-y^j^^h-1, 5, 7, 1 1 -fh7 

?77ifQ [5, 5] o>?*>mtf%>z>tfi. z.nzMTKfc'&Miznm 

cne>7KU3 1 ;t-;Mb£^i;*J£&-eteffl UTt>, 

i, 2-^n/t>^f*-;k i, 3 -^n/t>s>^;*--A^ 

1. 6 -^s^-y-yv^^--^, 1, 2, 3-^n/t>h'J?t--lk 1, 
1 P'V + tJ-Vv^:*-;!/, 1, 2 - P^ + iT-Vv^^--^, 

2, 2-«;/5 1 ^P/t>-1 1 3->>^*-;K 3, 4-v**h**> 

2 -*J?-*-)\,. 2-*3 L J\,i'&n'\*y->-2, 3 - V 
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i, 1-tfx h^^;u) v^p^s*-y->, 

>p*» if* ( 2 -j*^*:? hi^n^x^) , 2, s-s;^;u*^h 

-1 -^PAy-jl/ (2-/jl/*^h7t:x-K) , 2, 3-5>*^* 

(3-/JI/*^h^p|fj|-^-h) , ^x^U 

;nf x ( 3 *j\,t>y h^n e**- n , 1, 2 - v^;u*y h^p tf 

, 3 -iS*)\,*zf\*7n\dji,*?-ji,jL-TJ\s, 2, 2 - tf* y 
h*? 1 ^) -1, 3 -^PA>x^*-;i/v If* (2-^;u^yhx5 1 
;U) x-^-;u. x^U^^'J 3-;i/t^ ( 2 -/;^^h7tf - h) , 
X^U>^'J (3 -^Urt^h^P tf**- , h'J/f 

p-;i/7p/t>^ (2 -pwua^hT-tz^- h) . MJ^f p-;^ 

T-h^ + x ( 2 h7-tzx- h) . ^>*x "J * g h-;l/^ h 

( 3 h^p if**- h) , tv=?*7. 

1, 2 - h^>tf>> 1, 3 -x^^^^h^Vif 1, 

4-^^JU*^h^>-tf>v 1, 2-tf* (p^l/a^h^^U) ^>-fe? 

1, 3-tfx ^ h^^;u) ^>-tf 1, 4-tf* 

A^Mf^) ^>-bf>. i, 2 -tf* <pwu*y hx^;u) ^>-if>, 
1 , 3 -tf* hx^;u) ^>-b?>, 1 , (^Urt?* 

hi?^) «>H>s 1, 2, 3 - h U *JU*7 V^>M>s 1, 2, 
4- MJ>;i/*7h'<>if>* 1, 3, 5 - KU>;U^y h^>-bf>, 
1 , 2, (^JU*^ h^^;U) ^>-tf>, 1, 2, 4-h'J 

^>-h?>. 1, 2, 3- h'J* (/J^^hXf^) ^>-tf>* 
1 , 2, 4- MJ* (;*;U;fc7>X^;U) ^>-tf>> 1, 3, 5-MJ 
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* ^>-tf>, 2, 5 - h;ux>>?5 1 ^--;Uv 3, 

4 - h;H>y^^-;h 1, 3-y (p-/ h*y7x-;!/) ^PA 
>-2, 2-$>?-*-J\, % 1, 3 - v7x-J^P/'?>- 2 , 

7h;m^>-i, 1 -v3=-*-;k 2, 4-v?(p-^;u 

1, 2-bf* OJI/^^hl^f*) ^>M>. 1, 3-lf7x (;* 

1, 2, 3 - h'J* (*)UtlZf ^t^JU^*) 1. 
2, 4- h'J* b^^U^*) 1, 3, 5-hU 

* C*^*? h^S^Uf 1 *) ^>-fe?>. 1 , 2, 3 - MJ* {*)\,*Zf 
hx? 1 ^? 1 *) ^>"tf>. 1, 2, 4-h'J7 (y^l/*^hlf;i/ft) 

1, 3, 5 - h u ^ hx^^^^j-) ^>-tf 

hx^l/^t) If* ( 3 ^ h7*P 

1, 2-tf* (2-^j^7hxf;^^-) x*>, 1, 2-tf* (3 
-*)\,1i-?V-7u\i)\,) x*>, 1, 3 - tf* ( 2 hi^ 

ya/t> s 1, 3 - tfx ( 3 -pt;u*y h7°a tr;^*) ^pa 

1, 2, 3-MJ7x (2-/^*7hXf^ft) 7°PA>, 1, 

2, 3-MJ* (3 -^U^y h^P bf;U^^) yP/\°>, 1, 2-tf 

* [ ( 2 hx^;i/) ^3-] - 3-^^*7K7p/o» 4, 

8 - ;7 h*3=-;U- 1 , 1 i-pt;u*^h-3, 6, 9-h'Jf 

7 £ > T"' *J > , 4, 7 - h>^^~ 1 , 1 1-y^7°h- 

3, 6, S-h'JfT^^X 5, 7 - i?*)\,*zr h^^;u- 1 , 

1 1 h- 3 , 6, 9-MJ ^7 0>T* >s 7h7 + 7 (2 
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t°p tf ^f^u) **>\ tfx (2, 3 - v^;u^j ^ k^p e^) 

7^7^ h\ tfX(1, 3 - vpt;P^7° h^n tf;l/) K\ 2, 

5 h~ 1 , 4-v3 1 7>, 2, 5 - i> * )\,-h~7 V * T )V - 
1, 4-yf 7>. 2, 5->^^*^Mf^-2, 5-v>f;l/- 
1, 4-yf7>, If* (*;Urt7° hx^;U) v*JU7.<f h\ if* 

h^p tr #>ss£>x*x 

KP + *>x^;i/^;U7^ K tf* (2 — ^^U^^hX-k^ — h) . th'P 

^x^l/*^?-* Ktfx U-^Urt^h^Plf^-h) > tHP 

+ *>^P If JI/7x;i/7-f K If * (2-/;^7"h7tf-h) , th'O* 

*>7°P If w K If X ( 3 h^P If** - , t h'P 

+ «>^^;U^X;i/7^ K If X (2 -^Uij^hT-fef- H . tKP* 

'>*3 L juitxji'7 k if x ( 3 -*;u*j 7° h^p if h . t kp 

+ *>X5 1 ;U> ? ^;U7^ K If * (2-pt;l/^3^h7-b7 i -h) * th'P + 

vx^^xx^u^ ^ Ktfx (3-^;u^7°h^p fcf h) , t h*p 

+ y7°P (f^y7%^7^ K If * (2 - ;* JUrt :/ h T -fef - h) , tKO 
+ ->7°P lf;Uv^;U7^ Htf7 (3-/^*7'h7 , PW*-h) , 2 
-^;M7 (2->J^7"h7tj-h) v 2- 

*;u* ^ hif^n-j^e^ (3-/;^7h7"p if**- h) , 1 , 

4-^5 1 7'>-2, 5-y*-;Hf7> ( 2 - * JU* 7* h 7 tf- h ) » 
1, 4-yf7>-2, 5 -v^-JUtf* (3 -pWUrt^h^P If** 
-h) , f^y^UP-Mt'^ (2-^;^7hlf;H7>f;i/) , 
f^y7"PMVl^ (2->;^7*hlf;H7f^) » 4, 4- 
f ^y7"f )Vm\f* (2-^;^7'Mf;i/X7T^) , my^U 
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^fcfx ( 2 -*;ua >f hx^x^xJU) . 4, 4 -s^tf^ys^UB 

fcf* . (2, 

3- y>;^rh^n ejn^f^) . (2, 3 
-^/^yh^aeiH^H, yWJa-M^ (2, 3 - 
*J*i\,lizf h^a tf;uxx-r;i/) > m^^n bf#>Bfcf:* (2, 3 

3, 4-^7i>yf^-<lk 2, 3, 4 

>*;*-;K ^'Jt'J>^ ^ h7tx- , 1 - 1 kp**>- 

4- /;^^hy^P / \*-y-> t 2, 4-^^^^h7i/-Jk 2 

->;u*y t-A-r kp*/ * - * )\,iizf * ; -)is 3, 4 - v 
/^7h-2-^p/^-;k 1. 3 -it*)],*? h- 2 -zfn/is 
2, 3 - s J*)\,-hzr h- 1 -^p/u 1, 2-iS*j\,jj-7 
h-1, 3-^^>^^-;u, ^>^iij7x'Jh-^h'J7 (3-*;u 
rt^h^ntr**-!*) * ^>^xux'J V-)V^cJ ( 3 y h 

h) . ^>*x U X U h-JU h'J7N c^^-^u P h) v 

y^xux'j h~;u^>^ + ^ ( 3 -p<;u* ^ h^p tr^4>- h) * t 
t Kp + yi^^f* - 3 -pt;u* r >H<d^;u^ 

^M^ict hp* vs^^wr^^b^^i^^if e»n§o $e>(cii, 

^filEIC&UTfflU'S'f V (^*) ->7^" hS^ 2 1@1U±^0 
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2, 2 - &*?-)V1>&> y^fV>/7t - K 2, 2, 

^ + -y->v-f y->7t- K ^f>^^V'>7t-h, 1, 

X>-1, 4-y-f7y7t-h> 2, 4, 4 - H U * ^Jl^^rlt * 5=" 

l/>y'fVy7t-K 1, 6, 1 1 -'JVf^ > h U^f V->7t- K 

1, 3, 6 -"\*-b-;*^U> h U VyJt- K 1, 8-y^Vy7 

th-4--fyy7th^fil/^^^>, If* (^Vy7thxf^) 

;*j-7K*-K If* (^V>>7thx5 : ;i/) Vi>>it<{V>> 

7th^f;nxfik Uvvhu-rv^T^-h, 'J iy>v*-r v 

/7t-h, If* (^fVy7thif;i/) ^>-t?>v t:* (^Vv7t 
h^Ptf;!/) ^>-hf>, a, a, a' , a' - T b 5 * ^ )U* ~> V Is > 
it* y->7i~- K If* (^Vy7th^) ^>tf>. If* (<fV 
•>7th/^) ^-*^U>, tf* ('fyy7th^^7i^) x 
-TJUs tf* (^Vy7thlf;l/) *;S>|y-K 2, 6 - (<fyy 

4 V*P s Jis7ir — K If* (-T V ->7* h*^;i/) «>^p/\ 

V->7^--h, 4, 4' -pt^UVlf* P'V* vJUf V->:7':^- 

h) , 4, 4' -*3^|y>tf* (2-^fJk>^PA + yJKyy7t 
- h) , 2 , 5 - If * V x7t h^^;U) ty^P- C 2 , 2 , 1) 
-^\jT^>. 2, 6-lf* (^Vy7th^f^) tf->>>P- C2, 2, 
13 3, 8-lf* (^Vy7th/f^) h'Jy^Pj* 

>s 3, 9 - If * (-T x J->7i- b*^)U) h'Jy^PfAV, 4, 8- 
If* V s y7~3r \>^^JU) hUy^P7*>, 4, 9 - If * (^fVy 

1, 2 - v-f V=s7-T h^>-tf >* 1, 3 - V *>T^- h^>-fe?>, 
1. 4 -SM V*>7± h^>Hf>, 2, 4->?-<yy7thh;H> 1 
W7izl/>i?^yy7t» K ^y7°Ptf^7i-l/>y^yy 



WO 03/089488 PCT/JP03/04816 

26 

7HJI/x-f V*>7±- K hiKy>y^V->7t-h, 4, 4' - 
>^U> tf ^ (7i-;K VisTir- V) , 4, 4* -*3=-U> hf* (2 
-^f^?!-^ V*>T^~- h) , bf^>^;U-4, 4' -$MV-> 
7^- K M7s (>fVy7th7i-;Hxf l/>i(D5?t^^'J-fVy 
7±- Mb^«$K 

fcfX (^Vy7th^f;i/) 7nJI/7^ K» b*X (^Vy7thxf;l/) 

7:*" h's + WU) XJUyW K» fx (^Vy7th>fJI/) 7WU*>. 
If* (-fVy7th^5 1 ^) v 5 ^^^^ fc*X (^Vy7thi5 1 ^) 
v7x^7-f h\ fcf* (-< Vv7:J- h^P tf^l/) >>XJPX*rh\ t*X (*< 
VisTi- t'X (>fVy7thlf;^t) 

IfX (^7i/7thxf^f^) x*>, Ifx (-T Vi>7:J- 
;U^*) X* 1, 5-«7^V->7th-2 - ^fyy7th>f^- 
3-^7^>*>. 1, 2, 3-hU7> (-fVy7tMf;i/ft) 7 
U/%>. 1, 2, 3-h'J7 (>fy->7thlWt) 7"P/0. 3, 
5-5^7-1, 2, 6, 7-/\7*^>fh7'fVy7t-h, 2, 6 
-y-f 7*>7t h>f^-3, 5-v^7-l, 7-A7°^>y'fV-> 
7^--hx 2, 5-y^yy7t-h/Wt7i>, 4--fVv7 
-y hX^;i/5=-5j-- 2 , 6-v^7-1, 8-t^^>y>fyy7t-h 

2-<f yy7t h7i-;l/- 4--fyy7t h7iZj|,7vJl/7-f h\ 
fc*X (4-^yi/7th7iZJl.) 7;i/7^f bfX (4-^yy7t 

Mb^#K 
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-5-^Vy7t h7iZj|/) tf* (3 - t^fr- 5 - 

'fVv7th7ii^) S?^7-f K» tfX (3->^-6-^fV*> 
7th7i-JI/) h*. If* (4-^?;i/-5--f Vi/7th 

7iif) «7^7-f If7, (3-yh + y-4-^Vv7th7i 
-;U) y7>Jl/7^ bfX(4-^h + *>-3--rVvT^- h7i-Jl/) 

2, 5-y>fyy7thfh7b:KP^7i>, 2, 
7th^Wh7tHPf^7i> > 3, 4-y^fyv7t h>f ^ 
7h7tHPf*7i>, 2, 5 —>-f V >>T± h- 1 , 4-i>3-T>. 
2, 5-v^fV->77-h^f^-1 , 4-P^T>. 4, 5-y-fV>> 
3-yf^7>, 4, S-t:* (-f V y7 ± h * 3^U) - 

1, 3 - ;* ^ > , 4, 5 - v-T \>$s7± h^JU- 2 1 , 

1, 2-^-fVfti/77-hx^> v 1, 6 ->M V^#«>7* h'v 

h"<>-fc?>, 1, 3 - v-f y^^-*>T^- h'O-tzfV. 1, 4- 
Vf*->7t K'O-b? 2, 4--V'fy^y77-hhH>' t 

2, 5 - v<< VJ-XisT-y h-m- + *>lx> % 4, 4' -y^V^^y 
7^-htf^x-;U, 4, 4' -^U'Vtr* (7H/KVfty7t 

- h) , 4, 4' -^^VtfX (2-^f^7iz;KV5 1 ^y77- 

- h) , 4, 4' -^^U>t'X (3->f^7i-;KV5 1 ty7t 

- H . 4, 4' y^p tf 'Jf> t:* (7iz;KVf^y77- 
h) , 4, 4* -y>fVfty77-h'<>y7i/>, 4, 4' -=J4 
Vf^y7th-3, 3* - J-)\,^> V? x / tfX ( 4 - -f V 
f^y7th7i-JI/)l-^HI©7lf^'f V^y7t- Mb^#K 
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seicte, 1, 3 -^>M > *J-h)\,iji—)\,*J<< V^^-->7^-- K 1, 
4 -^>t? >*>*)\,it-)\,*J>( V^*is7-r- K (2, 2-t!'J> ? >) 

tf* (2-^V?^-y7thI^» . v^t:* (2 V^^^T 

1 - -r v^tI-^z^- h- 4 - [ (z-^v^tyTth) x;u/fc-;u] 
-^h^>^» w<D$m^wm'tv7-*i/7jr-hit<&Ms 2, 5 - v 

•< V^^-v'T'^ h^^"^ x 2, 5-vJ>f Vf^-->7th - 1 , 4- 
1 --fVy7th-6 -^fVf^y7t h^*-*^ 1 ->fVy7t 

h- 4 --r y^*->7^- h->* p^s+-b->. 1 -^y->7th-4->f 

V v 7 h ^ > "h? > , 4-/f;i,-3-^yi/7th-1 -^fVf 
^-^Z^-h^VHfV, 2--fVy7th-4, 6 - Vf^yTt h 
-1, 3, 5-hU7y>, 4-^Vi/7th7iz;i/-4-'fy5 1 ^ 

->T^- h7izj^;i/7-f 2->fyy7t hx^;u- 2 --f y?^- 
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(omKmiztsitzvtmmiz. mmmm. mourn. K&mm. 
£<dm* owm&mn ut*>j;(,\o 

Scifetts, u< mi\*>ti%Mi&£ btli, tfij^tf, £U^> 
<fcJ£/£M&<!: LTIi* v^^U^V v5 2 \s- K Vy^fr?- > v * □ 

■fz^s^-iz. frbfrc&mm. mnwiWiWm. ft%mmmm<D&m 

^IS7?IB§g-rS Z\tW£Z> 0 ®>fVy7^- hj£#IC#ffiMD$J£>g 

^ao8J£^fi?£-t±*:i£, -r v >7*- t>mftzmn. was-?**)** 
(D-r v«>t^>- h/&#<t^:*-;uj£#£>g^ # a ssEs *n #j £ 35s 

#@^»P#J£iiJ-;i&T^8?;*t»:T Z\<D^ X? -m& <f V 

1 OOOmPa • s T&<5 C U^o 
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X%tZ\.\&. HfcB^fCfcUTIi, fcJ:-?". -20 °C~ 2 0 0 °C(D : ,&m-Q. 

i~ioo mmfritTfttotiz* 

m±s mmmn**> mmnm^\±. mm&&fo±. mm&tt**s &<§>o 
mmm ( n e ) % t y^m ( v e ) : y tjg#Tit£ffl<^ 2 

0°CTj|iJ^U^:o 

iitt: TMA^^hl/-y 3 >;S (itl5 Og, bf>$fc0. 5mm 
1 Ot/mi n . ) TT g £iiJ£Ufco MffiWt<& : *H F D 
ASMfrlCfWU, *#bJ*1. 0mmOl/>XlC 1 2 7 cml^i^IJ 1 

nseij i 

lc, t+gm. h U 117. 7g(l. 1 1 m o I ) % > * >i> 

"J-*- )V 200.0g(2.49mol)> Y*)VJL> 2 U y h;U, J&tf* 
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/t 5 hJl'JL>*)\s<k>M 23. 6g (0. 1 2 4 m o I ) £2)Q*., 2 0 °C 

ilU, 12 2. 5 g<D7$VT*-)\,it'£W}<D : M'£m (jaT*u^-*-^ 
fc^*A<!:»t) £?#fco 

TGIOOOHXU 7. 8mmX3 00mm, ^^|^ : THF) cfc y 3 0<E> tf 
e-^®«J:b 1 8:2 9:5 3 7?«3B $ ttfco Ctt£>3J&tt(D 

»«fUfcttjR* thfnh'J^ (^U^h^^l/? 1 *) (JUT 

TMMTMiit) , M1, 1, 5, 5 h^** (*JU*:/ 
5 1 ;U5 L ^-) - 2, 4 - VJ-T^y* > (TMMTDTPiit) 

n^-o<D^^^s2p<»: my i GStt^^a^G pc^^i!)^ 

^ajUTtiCa, IK^l^^^aS 8 5. Ilfi^^I 5 8 STfeo^o 

c<&3£Jll^£>c tfx (4, 4-bfx (*;U;*j y h*^;i/^;*) 

-1, 3 -^7^) (^JUjfc^h^^Uf 1 *) (#^«5 
9 1 ) T$>% ZL £tftefr^1Z 0 

u 5 s - ^ - ; Kb ^ «g a <d m & a s * fc y <d * ;u * y h a o m m m. 
(juts h v tub?) gp c<D£-?mmktfr*>M&urc£zz>. 

1 0. 6 m e q / g XS> o fc 0 
i ) T M M T M 

1H-NMR 6 (CDC 13) : 2. 23 (t, 3H) ,3.85 
(d, 6H) , 5. 57 (s, 1H) 
13C-NMR <5 (CDC 13) : 28. 1 % 52. 7 
FT-IR: 2540c m-1 
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i i ) TMMTDTP 

1H-NMR 6 (CDC I 3) : 2. 22 (t, 4H) ,3.86 
(d. 8H) , 4 . 08 (s, 2H), 5. 57 (s, 2H) 
13C-NMR fi (CDC 13) : 28.1,35.65, 52.7 
FT-IR: 2540cm -1 

mrnm 1 

+ y'JU>y^V->7t-h4 7. 2 g iz £ UT i> I'f-fr* s ~J 
*n^-f K 1 0 mg, ft&mmmt UT rzelecUNj (ms>%s 
s t e p a n 1±gL ^ItU >i7^ + ^i^f;i/) 1 0 0 m g „ 

mwmt n r/\M^-v-^5 8 3 j msh&s R^m^ttm) 50m 

e>tlfc/^U 5-*—JU{t&Ql A 5 2 . 8g£JjP;iU m<;S^U, 

HS©€^J:bliS H/NCO=1 . 1 2f*ot ZL(D=EJ 

$0. 6kPat1 B^JftmLfcilK -SP£ lx VXt-^ K IZ& A 

4 o°c^e>^^ ic#aux 1 2 o °c$-c»ni^u, 2 i mmfritTmitz 

ft£^£ttTfc UVXliiSoTlN&J&^fco (n e) 

li 1 . 7 0 4, 7 y ( 1/ e ) IJ3 0 T&oTfco Wft&ttliT g^94. 

© it 00 2 

U «y hJKDH*£#3 y ^##7^X=ilc, 1, 1, 3, 3-^h^^H 
+ *>^P/0 1 6 4. 2g (Imol) IZT-t^Jls^Jbtl 7 h;*3^l/* 
^^^"^ > 4 8 8 . 8 g ( 4 m o I ) . &tf % /\°^ h ;H > XJU* >^ 
7. 6g (0. 0 4mo I) $iDA, 1kPa lUT^S^^^^S. E. 
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□ >x>-9--£Sfcy ttttfcSK 4OOml0/^/-Jk 4 0 Om I O 
47 P P/tv^AfeJ:^ 2 0 Om I 03 6 %^m«-*P^.. 6 0 °C IC JlP £fc L 7 
-M/P-'J v:*£mv B Iftte^tf) 1 , 1, 3, 3 -T b ^ 

ii«<D7hs^^ p p^;UA$jn^.T^>s$i±, ^ p PTfcjuAJi^ikiH] 

7K^feUfe 0 ^^i®UT^PP7tc;i/AS^fS^^^I^CNfc^, 3^:^37 
P >7 4 )\,*-T°mW& 3 4 0.0 g<D7$V 3 L *-JHt£i%!lB&mrCo 

2 A^tttb 2 tlfc P 7 h ^7 AI«JtTttlf tl 9 . 8%. 9. 
8%) o ^ne><OjSc»€»«lL ClC«fcoT»«U» MlfciC5ftl 
ftl4, 6-tf;* O^^h^f^*) -1, 3-i>^7>s 2- 

(2, 2 - if* h**^*) - l , 3-v^x* 

g=7c/tf U TX-JHt-g® B (±fE!l£i8l2/?K#£^tf) OSHV« 
L C(D^P7 h^7A®fti:b$:fflt^T^ilJUfe<t:C1^5v 10. 5meq 

i i i) 1, 1, 3, 3-fh7t^ Z7* h * ^JUf 1 *) 

y P /\° > 

1H-NMR <5 (CDC 13) : 2. 18 (t, 4 H) , 2. 49 
(t, 2 H) , 3. 78-3. 90 (m, 8H) , 4. 64 (t, 2H) 
13C-NMR 6 (CDCI3) : 26. 7, 41. 3. 48. 7 
FT-IR: 2538c m-1 
MS: m/ z = 3 5 6 (M+) 

i v) 4, 6 -IfX b^^JUT*) - 1 , 3 -v*3=- 
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7> 

1H-NMR 6 (CDC 13) : 2 . 02 ( t , 2 H ) , 2. 56 
( t , 2H) , 3. 77-3. 91 (m, 4 H ) , 3. 97 ( s , 2H) , 
4 . 6 6 ( t , 2 H) 

13C-NMR 5 (CDC 13) : 2 7. 1 , 2 8. 8, 38. 1, 
4 4. 6 

FT-IR: 2538c m-1 

M S : m/ z = 2 7 6 (M+) 

v i) 2- (2, 2-tf* (^^l/*^Mf^f^) X5 1 ;!/) 
-1,3- >?^X*> 

1H-NMR 6 (CDC I 3) : 2. 03 ( t , 2 H ) , 2. 13 
-2. 21 (m v 1 H) , 2. 75-2. 80 (rru 1 H ) , 3. 79 
-3. 84 (m, 1 H ) , 3. 90-3. 96 (m, 3 H ) , 4. 32 
- 4 . 3 5 (rru 2 H) 

13C-NMR 5 (CDC 13) : 27.2, 32.3,38.9, 
4 6.2 

FT-IR: 2538c m-1 

M S : m/ 2 = 2 7 6 (M+) 
H«g0ll2 

*~>V \s>*J<< V >71-- h 4 5 . 6 g izmUt IT^^I/f > i> 
*P^-fK30mg, temUUmt l/T rz e I e c U NJ 
s t e p a n *±1SL MttU >m7 )l) 1 5 0 m g , 3§*fi&!g 
P&iRSiJi UT 8 3 J (In°pS, ^Pj^Sttlg) 5 0m 

tirc7£V^*-J\,4t£WlB 5 4. 4g£*Px., a<>s#u, 

ScD^EJUJtli S H/N C O = 1 . 1 8tfcofc. COtyT-I^ 
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0. 6 k P at'1 mmffi.%Ufz'&s -gR^lx>X : E-;i/K(C;±AL. 4 

o °c^e>^^ ic#sur 1 3 o o c^vmmUs 2 ommt^ifxmit^-^ 

£i§>g£t»:Tfc l/>XliSoTl\fe^^fe, 3t^«fttttta«f* (n e) 
(i 1 . 6 9 3 ,7 y ^ifc ( v e ) I* 3 0 T$>^>fc 0 Wft&'&liT g,^99. 

iSiit«lJ3 

h^©fi»§ay^f*t7 77aic % 1, 1, 3, S-Tb^^h 
+ «>^P/t>1 6 4. 2g (1mol) iCT-fe^^U^^U^^h^^^^ 
JU*>7'P> 4 88. 8g (4mo I), 5 °C IC^flf -3 , C C Id/t 

^ K;UX>x;U/|n>^ 7. 6g (0. 0 4mo I) «^ 2. 67k 
P a(DK^Jg^^"&. MO. Jf#l/fc#£ 5 0t*T4l$H^ltT#S 

anafc&iftttfc. ss^fiiiu, 3R««©ft*>y icsv^-y-- 

&Bty ttlt&lft* 17 6. 9g0^^y-;k 3 5 3. 7 gOhJH> 
fccfctf 3 0 . 4g (0. 1 6mo I ) <on=? h^X > XJUfc>m£1a 7L* 

6 oTcicawlfcUT^a-y s^fcffiv #y^:t-;Ht^«»B££j«;* 
a«©7k*J!H*T h;Ux>Ji£gfc|H]7k;fcb;fco BiSSflEUT hJUxv&tf 

*fc*y^*-^fls^«B (±i5iij^ti imttz^tt) <^shv^)Iij 

SLfciC5> 9. 8 m e q / g o fe 0 
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mmm3 

^P7-f H20m 8l to%bmmmt UT TZe ! ecUNj (^ffiS> s 
t e p a n tt« % ^ftfe U >m.T )\,JL7,T )V) 1 0 0 m g „ ^ifegiK 
WmtLT r/W*V-*5 8 3 J (fflifl€ x £ 13 IS 4± St ) 5 Omg£ 
fe^^DftSIbTI^i UTfeUTto gjgftl 3 Tr?# 6 fttc 

^Uf^-;Mk^B5 5. 7g^inx., &<;JS^U, 

t;UJ:b(i S H/NCO=1. 1 6t*^c, :<!!)€;7-I^|^ 0 . 
6 k P aT 1 iP^IIUfci, 1 ^m^^a^^^^^-T'MilL, - 
§B£ UVX^E-^U H IC;±A 4 O'CA^i^ C#SUT 1 3 0 o C$T 

o 7t 0 ft^#H£liS#T^ ( n e ) It 1 . 6 9 5, 7*; ^ifc ( i/ e ) «3 
0-e&^>7fc„ iSSfcteliT g jS 1 oo. 1 'Ct&B^&ifco WffiMVklt 

mmm a 

n&mz 4. o o k p a izuz> ^ ju*m* mmm 3 ^isi^©^^^^^ 

?#e>ft£^U3 1 *-;Mb^B<£S H V^jfliJ^bTttC^, 9. 5m 
e q /gT&o£:„ 

H*fc0!)4 

Vv7t KSOt^ittt SH/NCO=1. 13T-&o7t„ ?#e>ft*: U 
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$-i±Tt> I'VXiijgoTcx&^ofc. yt^Mtiutmrnm (n e) i*i . 

6 9 6 ,7 y ^ifc ( v e ) It 3 0 T&ofc 0 BtfftttttT g «& 1 00. 0 °C 
i^ifT^^fc. IWttliOTftofc, 

5 . 33k ( Pa (cft9ft:Ja*H*HJifl3 <!: ffil 4*0) 
e q / g Tfo -Dfc„ 

nmm 5 

mmm 5 e>n^^ u ^^--juts® b <,\7t ja^iimsfe^j 3 <t 

Vis 71- hl^t^ttli SH/NCO=1. 0 9 T&oTto iH^ft/tU' 

$ttfel/>Xliiotl^A^fc, ^e^i^^jijg^^ (ne ) |i i . 
6 9 6, 7-^i!(i/e)li3 0-CSofc. Wifcttf* T g .5 1 03. 1 °C 

tttitm 1 

*y'JU>y^V>7t-h49. 8 g , U ?-:fr-;Mfc^«ft A 5 0 . 

2 g zm^xmrnm i ct^ics^u, u>X£?#£o ^yv- 

I^lJt^^^yhli'fyv'Jt hSOtJl/Jrtli SH/NCO=1 . 
OITSofc. ft^ttfiJSiffSg (n e) |* 1 . 7 0 0, 7 y ( i/ 
e) (i3 OT^ofc, iittUTg* 9 6. 0 0 CT&o7£o 

J:bg«15ij2 

+ yiJU>->^V>/7t-h24. 9 g, tH U ^*-;Ht^» A 7 5. 
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4"®^;^^hi<!:^Vy7t h SO^UJtli S H/NCO=3. 00 

ty'JU>y-fVi/7t-h50. 0 gl §g it flij 2 T i§ £ tt /f? U 5 1 
*-;Mfc£^B 5 0. 0 g^ffllNTHJg^j2«i:l5l#lca^L. U>X£ 

O^UjtliS H/NCO=0. 9 9T*$>z>fc 0 ft ^ttli ffit/f^ (n e) 
(i1 . 6 8 8 . Tv^m. (u e) IJ3 0T^ofc, ilftttliTg^l 0 

J±3$0>J4 

+ «>Ut'>y'fyv7t-h24. 7g, tsuifci 2 T»&nfc#u 

H/NCO=3. 01 T&ofco 
ttigeGiJ 5 

U l/>^^fVi/7t- h 4 8 . Og, SI&0! 3 T^e>n^7|^ 'J5 1 

t-Mb^iB5 2. o g zm^xmrnm 2 <t mmizm^u. \s>x& 
nrco t&&, corncobs -v-m^tyi* <r>*)\,* y hmt-f v->7t h 

I(D : E;i/J±ttSH/NCO=1. OOT^ofe. ft^#JttliJS#T^ (n 
e) (i 1 . 6 9 0 , Ty^m (v e) «3 0T&o7t„ WffcttttT g .£ 
10 6. 3lCTftofc. »*8ttliOTftofc. 
JtttflU 6 

**>UI/>^y->7t-h4 7. 3g. «fi«4T»&n)t*'J5 : 
*-m«|B5 2. 7 g £/flUTH«S0«J 3 <h IH^I Idfi^ U>X£ 
mfco C0^<Diy?-I^lt(i!)^;^7hi<!:'fVy7th 
S(D^;UJ:bliS H/N C 0= 1 . OOTfe^Tto Jt^«lttttJa*ff ^ (n 
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e) (2 1 . 6 9 0 , Tv^m. (v e) 1*3 0T'&o/2: o MmmtT g £ 
1 0 6. 3°CT*&o7to ffl«*ttl*OT*oJfc. 
ttKfll 7 

mO'Efrft.it S H /N C O = 1 . OOT&ofco ft^14l4JS #T ^ (n 
e) {4 1 . 6 9 0 . Ty^lfc ( v e) (4 3 0t$ofc, WflfctettT g jS 
10 9. 2°CT&ojfc 0 W«»tt(40Tfe^fc 0 

+ ->Ul/>^'fVy7t-H2. 0 g ICM&£ UT^7W>^ 
^P^'f K1 Omg, F«3gPg|MS>J ilt rze I ecUNj (i^SS, 
s t e p a n ftUs KttU >I7^*;HX7JI/) 1 0 0 m g , Sgftlft 

Mitit r/utv-^ 5 8 3 j (na«, ttin^attis) som 

*3^U-1, 8 h- 3, 6 -*J?-7***> (JUT/HU5 1 
:*-JMb£#JC if^-T) 4 8. Og^iPx., &<>g^U, ^E/V-;S^ 

CD^I/ttte SH/NCO=1. OOT^ofco C (P^E «/ T -;S^«$l£ 0 . 
6 k P aT1 BSPBlJBmL/S:^ -gR£ U >X : E K (C;± A L . 4 0 °C 

U>Xl4&feaWT*y * BtmT^^-< K^P vi**-(cj;ijft£ji 
ig$1±Tt)U>XI4^-3TtN^:^ofco 3fc3*tttt(*S#T* (n e ) 14 1 . 
6 6 0, TV^WL (u e) (4 3 2 T?feofc, SSmtSfete T g £ 8 5. 0 °C 
T&ofco W@^tt(40T$>^feo 
Jtttfl 9 
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+ y'Jl/>^>fVi/7t-h48. 5 g % # «J ^5j--;Mb£*»C 5 1 . 

5 g zm^xttrnm 5 ^puiica^u, u>x^#^» te&zvmo?: 

yT-l^t^^J^yhli-fVyTt h*Ot;Htl*S H/NC 

0=1. 1 5t*ofc, »e>*ufcu>Xtt8!ifej8WT&y, bsst*^ 

ft^&liJStffm (ne) lil. 6 6 3 . Ty^ifc ( v e ) Ii3 2T& 
o^:, WSfettttT g,S6 2 . 1 °CVSt>-z>fc 0 Wffi^14(iOTfe o fco 
J*1£0IJ1 0 

+ y'Jl/>y-fVy7t-h5 0. 7 g CM m £ U T v l^fr^ > P 
^07-fK1 Omg, rtgB^tSJ3J<!: IT FZelecUNj (tSS^v 
s t e p a nl±m. $m 'J >i7;Hr;H7fJl/) 1 0 0 mg, $ft|ft 
^iR^JiUT ryU^V-7'5 8 3j & m M & ft SI ) 5 0m 

*^h^^;l/-1, 1 1 6, 9-^*)3-T0>T 

(JUT^U^*-;Mfc^D tm-t) 4 9. 3g^ijqx, m<;S^ 

7thI©iMlJSH/NCO=1. OOT&ofco Cfl)t;7-I 
0 . 6 k P a"C 1 mmMmLfzik. -SB^U'VX^E-JUnc&A 
U 4 O°C;0>e>&* IC#SUT 1 2 0 "C^TinUfcL, 2 0 ^K^ItT® 

e) 6 6 7 , TV<$& (v e) I* 3 1 T&^fco WiftttteT g£ 

10 0. 2°C-CS>-p7to Asm H 14 liO 
Jtttflfl 1 1 

+ yUI/>y-fVv'7t-h46. 1 g , 7^ V -JUt&W D 5 3 . 
9 g£ffl(,\TJ:tii£0iJ7<tli3*i!lcfi£u, U>X£*§;t, ^cis crolot 



WO 03/089488 




PCT/JP03/04816 



/7-1^1 3 0^;^^hI<b^V>'7t bS^^UJtteS H/NC 

0=1. 2 0Tfc-3fc o m*>tifc\s>Xtem&mw-c&v % 

ft^ttfiJatfT^ (n e) 1* 1 . 6 7 0 , T V *<WL ( 1/ e ) (i 3 2 
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